Before gastrulation, the mouse embryo is shaped like a rugby ball, the top half being extraembryonic ectoderm-trophoblast (ExE), the bottom epiblast. The ExE secretes proteases (Furin), which diffuse into the epiblast rim to activate Nodal, resulting in gastrulation. In most other mammals, the pregastrulation embryo resembles a hockey puck, with a disc-shaped epiblast overlain by a single layer of trophoblast cells termed Rauber's layer (RL). RL is likely homologous to the ExE, as both derive from polar trophectoderm. Yet, before gastrulation, RL disappears. We propose that RL is involved in the induction of gastrulation and for this very reason has to disappear in mammals having a disc-shaped epiblast: The unusual shape of the mouse embryo results in the tip of the epiblast being sufficiently far from the ExE to avoid receiving gastrulation signals. A similar signalfree central area can only be obtained in disc-shaped epiblasts if most of RL disappears, thereby confining Furin-positive trophoblast to the edges of the disc. This idea would imply that if RL did not disappear, the epiblast would be exposed to excessive signalling. We tested this using cattle embryos.
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FURIN was indeed expressed in RL. We determined that RL disappears by apoptosis and not a reduction in cell proliferation and thus made transgenic cattle embryos overexpressing the antiapoptotic protein BCL2. BCL2-transgenes maintained RL for significantly longer than control transgenic embryos. When examining gastrulation-stage BCL2-overexpressing embryos for expression of the gastrulation marker BRACHYURY, we found evidence for an extended domain of gastrulation induction as well as double axis formation. This is reminiscent of mice, where ectopic Nodal activation leads to axis duplication.
So, just as players competing in Rugby and Hockey have to adjust to the different trajectile shapes, so did evolution adapt to speciesspecific pregastrulation embryo shapes, while continuing to use the same molecular players. Biomechanical perception of tissue generation during development, regeneration following injury or de novo tissue engineering in vitro, is based on the collective, average macro-scale values to characterize reciprocal cellular interactions with their microenvironment (i.e., niche). These average values overlook the specific interaction levels of the extracellular matrix (ECM) with different cell types and their local contribution to tissue formation, integration, and maturation. Here we show that depending on the relative presence of different cell types and their ratio to that of extracellular matrix (ECM), different biomechanical outcomes can be expected. We developed a unique model system to study such interactions under defined in vitro conditions revealing cell-type dependent interactions, synergistic effect of co-cultures to tissue integration, and newly suggested quantifiable measures as indicators of tissue assembly and maturation processes. This work may benefit basic and translational research in developmental biology, tissue engineering, regenerative medicine and cancer biomechanics. doi:10.1016/j.mod.2017.04.269
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Use of Drosophila melanogaster to perform systemic assessment of cytotoxic effects exerted by ingested silver nanoparticles Bin-Hsu Mao, Zi-Yu Chen, Ying-Jan Wang, Shian-Jang Yan National Cheng Kung University, Tainan, Taiwan
Owing to their effective bactericidal activities and plasmonic properties, silver nanoparticles (AgNPs) have been widely applied in household, medical and industrial sectors. Despite the promising advantages, safety concerns over their usage have been raised since a body of literature has considered AgNPs as a potential hazard. However, the detailed cellular mechanisms underlying AgNPs toxicity, particularly at the organismal level, still remain less well investigated. Here, we employed the fruit fly, Drosophila melanogaster, as a model system to explore the cytotoxic responses exerted by AgNPs. Sectioning of the wandering third instar larvae demonstrated that dietary exposure during all larval stages led to systemic deposition of AgNPs. The ingested particles could be retained longer even following adult emergence. Such bioaccumulation was accompanied with delayed larval development, boosted larval/pupal lethality and reduced eclosion success. Additionally, a shortened lifespan was also observed in the adult flies having been exposed to AgNPs at the larval stages. Mechanistically, AgNPs robustly contributed to generation of reactive oxygen species (ROS) in a non-tissuespecific manner and dose-dependently activated the Nrf2 antioxidant response pathway. Furthermore, activation of a series of cell death-related responses (namely, apoptosis, DNA damage, and autophagy), which assumedly take place downstream of ROS induction, was also detected in AgNPs-exposed larvae. Intriguingly, we identified that AgNPs were capable of evoking mitochondrial fragmentation and ATP collapse, which may plausibly account for the impaired locomotor performance occurring in the adult flies that emerged from the exposed larvae. Altogether, our findings yield tremendous insight into the cellular mechanisms of AgNPs-induced toxicity, while the achievements may provide the scientific basis to the government for making policies on risk management of various nano-enabled products. Body color variations in Lepidoptera provide god-given opportunities in studies of ecological genetics and adaptive morphological evolution. Previous studies have shown that several pivotal regions (carbonaria locus, Yb locus, Bm and Ws locus) for color-patterning overlapped and shared synteny with each other. And multiple genes in the conservative color-patterning regions were speculated to be involved in color-patterning, however, the functional evidences have not been provided. In this study, we isolated three genes in this conservative region, by positional cloning of a melanism mutant (sml) in silkworm, Bombyx mori. The expression level of these gens was significantly lower in the sml mutant compared to the wild-type from the 1 st day of pupal stage to moth, and knockdown of them in wild-type, respectively, resulted in scale melanization of moths. We also found that the sml allele likely had impacts on the genes (such as yellow and laccase2) of melanin biosynthesis. Furthermore, a reduction of diversity (ROD) analysis and Tajima'D test in the genome data of B. mori and B. Mandarina revealed the strong domestication selection of the sml region. Our findings provide functional evidences for the notion that multiple genes in the conservative color-patterning genomic region influenced pigmentation of lepidopteran insects, and further extend our understanding of the mechanism underlying the pigmentation of the lepidopteran insects. Cranial neural crest (CNC) is a vertebrate-specific embryonic cell type of extraordinary differentiation potential. CNC originate from ectoderm from the border of developing central nervous system and epidermis and generates ectodermal lineage cell types such as neurons and glia. Remarkably, it also generates typical 'mesodermal' lineage cell types like bone, cartilage and connective tissue in the head. Mechanism of this extraordinary trans-germ layer differentiation potential of CNC is not fully understood. Here we aim to investigate the mechanistic basis of 'mesodermal' character of CNC with special emphasis on micro-RNAs (miRs). The approach is to perform global screen to identify miRs enriched in CNC. We have successfully generated neural crest like cells (NCLC) in vitro using a previously reported method of guided differentiation of human embryonic stem cells. We show that the NCLCs recapitulate the developmental pattern, especially, the temporal sequence of induction of key markers. Using this model system, we have identified six miRs enriched in NCLCs. Interestingly, the NCLC enriched miRs belong to ancient vertebrate miR families. Therefore, acquisition of these miRs in the genome correlates with the acquisition of neural crest suggesting an ancient function of these miRs in the development of CNC. Bioinformatic prediction of targets suggests NCLCenriched miRs target components of key signalling pathways involved in neural crest development. These signalling pathways include Wnt, ErbB, TGF-ß and FGF signalling. While Wnt and ErbB signalling are known to favour the progression of neural crest development towards neuronal lineages, TGF-ß and FGF signalling plays crucial role in fate choice of 'mesodermal' lineages of neural crest cells. We hypothesize that NCLC enriched miRs regulate signalling output of key signalling pathways, which in turn regulates both the cell behaviour and differentiation potential to influence the fate choice of neural crest cells. Diploid transgenic animals are either hemizygous or homozygous and typical crossing setups can result in (i) non-transgenic wild-type animals, (ii) hemizygous transgenic animals, i.e. only the maternal or the paternal chromosome carries the transgene, and (iii) homozygous transgenic animals, i.e. both the maternal and paternal chromosomes carry the transgene. In some cases, the phenotype will reveal the genotype, but usually, either two of the three or even all three outcomes cannot be identified. Thus, additional experiments are necessary to determine the genotype, for example genetic assays, which are invasive and require manpower, consumables and time. We present a universally applicable vector concept that allows the systematic generation and unambiguous identification of transgenic genotypes by producing purposely distinct phenotypes. We prove the functionality of our vector concept in the red flour beetle Tribolium castaneum by systematically creating multiple homozygous transgenic lines suitable for long-term fluorescence live imaging. Our concept has multiple advantages compared to traditional approaches: Firstly, it saves resources. Secondly, it simplifies transgenic animal handling since genotypes are determined quickly and reliably and during nearly all developmental stages, which allows the direct quantification, selection, crossing and/or grouping of animals. Thirdly, our approach is non-invasive and thus favorable when invasive procedures are incompatible with the experimental workflow or sufficient genomic DNA cannot be obtained without severely injuring or sacrificing the individual. Fourthly, our vector concept is straightforward and thus less error-prone than genetic assays, can also be successfully conducted when the insertion location of the transgene is unknown and fosters automation. Fifthly, our approach should work in most diploid model organisms, e.g. rodents, zebrafish, insects and plants and contributes to the ethically motivated endeavor to minimize the number of wasted animals. Phenotypic plasticity is the ability of an organism to have distinct phenotypes, using same genotype, depending on environment. Adaptive phenotypic plasticity has long been a field of interest to evolutionary biologists, though origin and mechanisms of plasticity remain poorly understood. With some recent work in African bushbrown butterfly, Bicyclus anynana, our understanding of essential molecular components of plasticity in butterfly eyespots, in response to alternate and recurring environments, has increased. Butterflies, in expectation of environment that they will experience as adults, produce differential titers of an insect molting hormone, 20-Hydroxyecdysone (20E), which in combination with sensitive receptors, produce strikingly different phenotypes in different seasons. Additionally, our work suggests that titer differences in
